Serial No. Not yet assigned 



AMENDMENTS TO THE DRAWINGS: 

Please include the attached replacement FIGS. 1A and 1B in the application. Changes 
to the various figures relative to PCT application are as follows. All of the sheets have been 
revised to remove the PCT markings and redundant figure identifications. FIG. 1 has been 
divided into FIGS. 1A and 1B to conform with usual US practice. FIGS. 1A and 1B have also 
been labeled as "Prior Art." 
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Serial No. Not yet assigned 



REMARKS 
INTRODUCTION: 

This preliminary amendment is being filed in order to improve the form of the above 
referenced application. In accordance with the foregoing, a substitute specification, replacement 
drawings and a new abstract are included with this Preliminary Amendment. Claims 1-5 have 
been amended to improve form and claims 6 - 9 have been added. No new matter is included in 
this amendment. 

CONCLUSION: 

There being no outstanding objections or rejections, it is submitted that the application is 
in condition for allowance. An early action to that effect is courteously solicited. Finally, if there 
are any formal matters remaining after this response, the Examiner is requested to telephone 
the undersigned to attend to these matters. If there are any additional fees associated with filing 
of this Amendment, please charge the same to our Deposit Account No. 503333. 



1400 Eye St., NW 
Suite 300 

Washington, D.C. 20005 
Telephone: (202)216-9505 
Facsimile: (202)216-9510 



Respectfully submitted, 



STEIN, MCEWEN & BUI, LLP 





Michael D. Stein 
Registration No. 37,240 
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D e scr i pt i on 

TITLE OF THE INVENTION 

TRACK JUMP APPARATUS AND METHOD WHICH PERFORM TRACK JUMPING 
CONSIDERING POSITION OF PICKUP 

CROSS-REFERENCE TO RELATED APPLICATIONS 

TOOOn This application claims the benefit of PCT International Patent Application 
No. PCT/KR2004/001696, filed July 9, 2004, and Korean Patent Application No. 2003-48307, 
filed July 15, 2003, in the Korean Intellectual Property Office, the disclosures of which are 
incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

T e chn i ca l F iel d 

1. Field of the Invention 

[0002] The -Aspects of the present invention fetates- relate to an optical disc record/playback 
apparatus and method, and more particularly, to a track jump apparatus and method which 
perform track jumping in consideration of the-a_position of a pickup and tt^e-a_position of a lens 
of the pickup iff- with respect to an optical recording medium afid -in a system with eccentricity. 

Background Art 

2. Description of the Related Art 

[0003] A track is a field in an optical disc in which data is written, and rotation eccentricity of a 
the optical disc occurs due to eccentricity of a -the optical disc and/or eccentric chucking of the 
optical disc. Rotation eccentricity is a phenomenon generated due to discord between tbe-a 
spindle rotation axis of an-the optical disc and tbe-atrack center of the optical disc. 

[0004] Sinc e th e rotat i on Rotation eccentricity causes unstab le n e s s instability in a servo 
system when movement between tracks (hereinafter, track jump) is p e rform e d, 
besides performed. Thus, a tbe-distance that must be moved when the track jump is p e rform e d, 
offse tperformed is affected by an offset deviation and ^movement deviation due to the rotation 
eccentricity-eeeuf . Offset deviation and movement deviation cause track sliding and a focus 
drop. 
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[0005] FIG. 1 A is a block diagram of a conventional servo system for a track jump and 
FIG. 1B is a block diagram of the optical pickup shown in FIG. 1A. . 

[0006] W i th r e f e r e nc e Referring to FIGS. 1 Aand 1B , the servo system includes an optical 
disc 100, a pickup 101 including a cover 101-1, a lens 101-2, and a coil 101-3, a radio 
frequency (RF) processing unit 102, which generates several error signals controlling the pickup 
101 by shaping and amplifying a signal detected from the pickup 101, a servo 103, which 
controls the error signals output from the RF processing unit 102, and a driver 104, which drives 
the pickup 101 by amplifying the control signal output from the servo 103. 

[0007] When the servo system of FIG 1 is tracking the optical disc 100, the RF processing 
unit 102 outputs an error signal by shaping and amplifying an output signal of the pickup 101. 
The servo 103 outputs an error compensation signal, which is a control signal, by converting the 
error signal output from the RF processing unit 102 into a digital signal and filtering the digital 
signal. The driver 104 amplifies the error compensation signal output from the servo 103 and 
outputs the amplified error compensation signal to the pickup 101. With the above processes, 
the servo system maintains tracking. 

[0008] If a track jump is performed while tracking the optical disc 100, the servo 103 cuts off 
the error compensation signal output to the driver 104 and outputs a kick voltage to the driver 
104. Then, the servo 103 calculates a track to be jumped and sets an output time of a break 
voltage. When the pickup 101 arrives at the target track, the servo 103 outputs the break 
voltage to the driver 104. 

[0009] Tbe-A_description of a track jump in a servo system is disclosed in U.S. Pat. No. 
6,226, 246. 

[0010] For tracking in the conventional servo system, the servo 103 outputs the error 
compensation signal, which is the control signal, obtained from the RF processing unit 102. 
However, if the rotation eccentricity is generated in the optical disc 100 and a system driving the 
optical disc 100, the range of variation of the error signal output from the RF processing unit 102 
is large and unstable due to the same cycle component as a cycle of a rotation eccentricity 
frequency. That is, the lens 101-2 in the pickup 101 sways to the track direction for tracking. 
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[001 1] If the track jump is performed while the lens is swaying due to the rotation eccentricity, 
the lens 101-2 is bumped into the cover 101-1 protecting the pickup 101 due to the kick voltage 
for performing the track jump. Also, if the lens 101-2 moves en-outward jn an operation range 
where the lens 101-2 can move to the track direction, the lens 101-2 is out of the target track 
when the track jump is finished, and accordingly, control of the servo system is unstable. 

D i sc l osure of Invent i on SUMMARY OF THE INVENTION 

Tochn i ca l So l ut i on 

[0012] Tfre-An aspect of the present invention provides a track jump apparatus and method 
which perform a stable search operation when data record/playback in an optical recording 
medium is performed by performing track jumping in consideration of the position of a pickup 
and the position of a lens of the pickup in an optical recording medium and system with 
eccentricity. 

Advantag e ous Eff e cts 

[0013] As d e scribed above, a A track jump method which performs track jumping in 
consideration of a position of a pickup according to an aspect of t he present invention can stably 
perform a search operation by determining a time of the track jump considering a lens position 
of the pickup in an optical recording medium and system with eccentricity. 

[0014] For record/playback operations of an optical disc, a plurality of track jumps are 
performed. Witfr -According to an aspect of t he present invention, data transmission is normally 
performed by saving the time required for the retry when a track jump operation fails. In 
particular, except for physical ttwgs -characteristics such as a distance between tracks, since 
internal/external eccentricity components of a system do not affect track jumping, system 
stability increases. 

Doscr i ption of Draw i ngs 

F I G. 1 i s a b l ock d i agram of a conv e ntional se rvo s y s t e m for a track jump; 

F I G. 2 i s a b l ock d i agram of a track jump apparatus wh i ch p e rforms track jump i ng i n 
con si d e rat i on of a pos i t i on of a p i ckup accord i ng to th e pr e s e nt inv e nt i on; and 

F I G. 3 is a f l owchart of a track jump m e thod which p e rforms track jump i ng i n 
con s id e rat i on of a posit i on of a p i ckup accord i ng to th e prosont i nv e nt i on. 
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uooi ntvtre 

[0015] According to an aspect of the present invention, th e r e i s prov i d e d a track jump 
apparatus which p e rforms performing track jumping i n cons i d e rat i on of a pos i tion of a p i ckup, th e 
apparatus i nclud i ng includes : a pickup . which r e ad s reading a signal from an optical disc; an RF 
processing unit . wh i ch output s outputting an error signal controlling the pickup by shaping and 
amplifying a signal transmitted from the pickup; a servo , wh i ch j udg es judging a position of the 
pickup from the error signal output from the RF processing unit and output s outputting a track 
jump start/end control signal; and a driver, wh i ch mov e s moving the position of the pickup using 
the track jump start/end control signal output from the servo. 

[0016] I t is pr e f e rab le that i n a cas e wh e r e Where the position of the pickup judged by the 
error signal output from the RF processing unit is within a reference range, the servo outputs 
may output a predetermined voltage for the track jump start/end control to the driver. 

[0017] I t is pr e f e rabl e that i n a cas e wh e r eWhere the position of the pickup judged by the 
error signal output from the RF processing unit does not fall within the reference range, the 
servo eute -mav cut off the predetermined voltage for the track jump start/end control output to 
the driver until the position of the pickup is within the reference range. 

[0018] According to an aspect of the present invention, th e r e i s prov i ded a track jump method 
wh i ch p e rform s track jumping i n cons i d e ration of a pos i t i on of a p i ckup, th e m e thod 
i nc l uding includes : (afoutputting an error signal controlling the pickup by shaping and amplifying 
an optical disc signal transmitted from the pickup; {bfjudging a position of the pickup from the 
error signal when a track jump is performed and outputting a track jump start/end control signal 
for the pickup; and {^moving the position of the pickup using the track jump start/end control 
signal. 

[001 9] It i s pr e f e rabl e that stop (b) i nc l udes; (b 1) in a caso wh e r eWhere the position of the 
pickup judged by the error signal is within a reference range, outputt i ng a predetermined voltage 
may be output for the track jump start/end control; and (b - 2) i n a cas e where the position of the 
pickup judged by the error signal exceeds the reference range, cutt i ng off the predetermined 
voltage for the track jump start/end control may be cut off until the position of the pickup is within 
the reference range. 
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[0020] Additional aspects and/or advantages of the invention will be set forth in part in the 
description which follows and, in part, will be obvious from the description, or may be learned by 
practice of the invention. 

D e scr i pt i on of Draw i ngs 

BRIEF DESCRIPTION OF THE DRAWINGS 

r00211 These and/or other aspects and advantages of the invention will become apparent and 
more readily appreciated from the following description of the embodiments, taken in 
conjunction with the accompanying drawings of which: 

FIG. 1 A is a block diagram of a conventional servo system for a track jump; 

FIG. 1B is a block diagram of the optical pickup shown in FIG. 1A; 

FIG. 2 is a block diagram of a track jump apparatus which performs track jumping in 
consideration of a position of a pickup according to an embodiment of the present invention; and 

FIG. 3 is a flowchart of a track jump method which performs track jumping in 
consideration of a position of a pickup according to an aspect of the present invention. 

Mod e for I nv e nt i on 

DETAILED DESCRIPTION OF THE EMBODIMENTS 

[0022] Reference will now be made in detail to the present embodiments of the present 
invention, examples of which are illustrated in the accompanying drawings, wherein like 
reference numerals refer to the like elements throughout. The embodiments are described 
below in order to explain the present invention by referring to the figures. H e r ei nafter, th e 
pres e nt invent i on w ill now bo d e scribed in d e ta i l w i th ref e r e nc e to the attached drawings. 

[0023] FIG. 2 is a block diagram of a track jump apparatus which porforms for performing 
track jumping in consideration of a position of a pickup relative to an optical disc 200 according 
to an aspect of the present invention. With r e f e r e nc e Referring to FIG. 2, the track jump 
apparatus includes an opt i cal d i sc 200, a pickup 201 r ^an RF processing unit 202 r ^a servo 203 
including an analog-to-digital converter (ADC) 203-1, a filter 203-2, a digital-to-analog converter 
(DAC) 203-3r and a controller 203-4 1 - x _and a driver 204. 
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[0024] F I G. 3 is a f l owchart of a track jump m e thod which p e rform s track jump i ng i n 
cons i d e rat i on of a pos i t i on of a p i ckup accord i ng to th e pr ese nt inv e nt i on. W i th r e f e r e nc e to 
F I GS. 2 and 3, th e track jump apparatus and m e thod cons i d e r i ng a pos i t i on of a p i ckup w ill now 
be descr i b e d i n d e ta il . F i r s t, w i th r e f e r e nc e Referring to FIG. 2, the track jump apparatus which 
performs track jumping in consideration of a position of a pickup will now be described in detail. 
When the pickup 201 is tracking the optical disc 200, the RF processing unit 202 amplifies an 
RF signal transmitted from the pickup 201 to a predetermined value and generates an error 
signal (a focus error (FE) and tracking error (TE) signal) using the amplified RF signal. The FE 
and TE signals are generated using the RF signal according to a conventional method. 

[0025] The error signal generated in the RF processing unit 202 is input to the servo 203. 
The servo 203 converts the error signal output from the RF processing unit 202 into a digital 
signal, performs filtering of the digital signal, and outputs an error compensation signal, which is 
a control signal. In particular, the servo 203 judges a position of the pickup 201 from the error 
signal output from the RF processing unit 202 when a track jump of the optical disc 200 is 
performed and outputs a track jump start/end control signal for the pickup 201 . 

[0026] The ADC 203-1 included in the servo 203 converts the error signal output from the RF 
processing unit 202 into the digital signal. The filter 203-2 included in the servo 203 performs 
filtering of the digital error signal output from the ADC 203-1 with a predetermined frequency 
component in order to control the pickup 201 . The DAC 203-3 included in the servo 203 
converts the filtered signal output from the filter 203-2 into an analog signal and outputs the 
analog signal to the driver 204. The controller 203-4 included in the servo 203 controls the 
operation of the ADC 203-1, the filter 203-2, and the DAC 203-3. 

[0027] If the pickup 201 is normally tracking the optical disc 200, the RF processing unit 202 
generates an error signal from an output signal of the pickup 201, and the servo 203 performs 
A-to-D conversion, filtering, and D-to-A conversion of the generated error signal and outputs an 
error compensation signal controlling movement of the pickup 201 . 

[0028] However, if the pickup 201 performs a track jump while tracking a track, the controller 
203-4 cuts off the error compensation signal output to the driver 204. Then, the controller 203-4 
determines a track position of a lens of the pickup 201 by monitoring the digital error signal 
output from the ADC 203-1 . The controller 203-4 stores a reference range for outputting a kick 
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voltage and a break voltage to the driver 204 in order to move the pickup 201 when a track jump 
is performed. The controller 203-4 judges whether a current track position of the lens of the 
pickup 201 is within the reference range. 

[0029] If a pos i t i on on tracks track position of the lens of the pickup 201 is within the reference 
range, that is, i n a ca se w here the position of the lens of the pickup 201 is around the track 
center, the controller 203-4 performs a track jump by conduct i ng providing the kick voltage to 
the driver 204. 

[0030] However, if a-the track position of the lens of the pickup 201 exceeds the reference 
range, that is, in a cas e where the position of the lens of the pickup 201 is far from the track 
center, the controller 203-4 cuts off the kick voltage to the driver 204 and waits. Then, if a 
current track position of the lens of the pickup 201 is within the reference range, that is, ifha 
ease-where the position of the lens of the pickup 201 is around the track center, the controller 
203-4 performs a track jump by conducting the kick voltage to the driver 204. 

[0031] The controller 203-4 calculates a target track to be jumped and sets an output time of 
the break voltage. When the pickup arrives at the target track, the controller 203-4 conducts the 
break voltage to the driver 204. 

[0032] FIG. 3 is a flowchart of a method of performing track jumping in consideration of a 
position of a pickup relative to an optical disc according to an aspect of the present invention. 

[0033] N e xt, w i th r e f e r e nc e Referring now to FIG. 3, a method of performing th e track j ump 
m e thod wh i ch p e rforms t rack jumping in consideration of a position of a pickup relative to an 
optical disc w ill now be described in detail. When the optical disc 200 is chucked on a tray (not 
shown) and driven in step -operation 300, the controller 203-4 judges , i n st e p 301 w hether the 
pickup 201 has performed a track jump in operation 301 . 

[0034] If the pickup 201 is normally tracking the optical disc 200, the RF processing unit 202 
generates an error signal from an output signal of the pickup 201, and the servo 203 performs 
A-to-D conversion, filtering, and D-to-A conversion of the generated error signal and outputs an 
error compensation signal controlling movement of the pickup 201. 
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[0035] In a case where the pickup 201 performs a track jump, the controller 203-4 cuts off a 
control signal transmitted to the driver 204 in step -operation 302. 

[0036] The controller 203-4 determines a track position of the pickup 201 in step -operation 
303 by monitoring the error signal output from the RF processing unit 202. The RF processing 
unit 202 amplifies an RF signal transmitted from the pickup 201 to a predetermined value and 
generates an error signal (a focus error (FE) and tracking error (TE) signal) using the amplified 
RF signal. The ADC 203-1 converts the error signal output from the RF processing unit 202 into 
a digital signal and outputs the digital signal to the controller 203-4. The controller 203-4 sa« 
determines the track position of the pickup 201 by monitoring the digital error signal output from 
the ADC 203-1. 

[0037] The controller 203-4 judges in step -operation 304 whether or not t he position of the 
pickup 201 exceeds a reference range. The controller 203-4 stores a r e f e r e nc e range of values 
for conduct i ng providing a kick voltage and a break voltage to the driver 204 in order to move 
the pickup 201 when a track jump is performed. 

[0038] If a position of the pickup 201 exceeds the reference range, that is, i n a cas e w here a 
position of a lens of the pickup 201 is far from the track center, the controller 203-4 cuts off the 
kick voltage to the driver 204 and waits in step -operation 305. 

[0039] The controller 203-4 judges whether a pos i t i on on tracks the track position of the 
pickup 201 is within the reference range. If a track position of the lens of the pickup 201 is 
within the reference range in step -operation 306, that is, in a case where the position of the lens 
of the pickup 201 is around the track center, the controller 203-4 conducts the kick voltage to the 
driver 204 in step -operation 307. 

[0040] After the kick voltage has been conducted to the driver, the controller 203-4 calculates 
a target track to be jumped and determines an output time of the break voltage in step -operation 
308. When the pickup 201 arrives at the target track, the controller 203-4 conducts the break 
voltage to the driver 204 in step- operation 309. 
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[0041] Although a few embodiments of the present invention have been shown and 
described, it would be appreciated by those skilled in the art that changes may be made in this 
embodiment without departing from the principles and spirit of the invention, the scope of which 
is defined in the claims and their equivalents. 



9 



